Abstract Unilateral sinonasal pathology are common presentations but are regarded with caution as neoplastic conditions during their early stages may mimic an inflammatory pathology. The aim of the review was to analyse the varied presentations of patients with unilateral nasal mass and to identify features suggestive of neoplastic pathology. A retrospective review of all cases of unilateral nasal mass/polyp from Jan 09 to Jan 10 presenting at a tertiary care hospital were analysed. The patients were grouped as per their histopathological diagnosis as inflammatory and neoplastic. The demographic data, presenting symptoms, radiological and histopathological findings were compared between the two groups. Out of the 53 patients of unilateral nasal mass, 44 (83.1%) had inflammatory conditions and 9 (16.9%) had neoplastic conditions. Benign nasal polyp and inverted papilloma were the commonest inflammatory and neoplastic condition. Neoplastic conditions were significantly commoner in males (P = 0.0315) and in the age group above 50 years (P = 0.0046). Epistaxis and extranasal symptoms like facial pain, dental and orbital complaints were found to be significantly higher in neoplastic conditions. Neoplastic lesions of nose and paranasal sinus are one of the most challenging conditions that otolaryngologists have to diagnose and treat due to their hidden nature and late presentations. In our review neoplastic conditions were found to be higher in elderly male with epistaxis, extranasal symptoms and presence of extensive soft tissue involvement and bony destruction on CT scan. The clinician should have a high index of suspicion to rule out a neoplastic aetiology in all cases of unilateral nasal mass.
Introduction
Unilateral sinonasal symptoms, nasal mass or polyp or sinus opacity are common presentations in the otolaryngological department. The aetiology is usually an inflammatory condition which can be managed conservatively with medical treatment with few patients requiring surgical intervention [1] . The presence of unilateral symptoms or pathology is regarded with caution as sinonasal neoplasms may also present during their early stages with subtle symptoms that mimic an inflammatory pathology [2] . It is always the otolaryngologists endeavor to identify a neoplastic pathology early to prevent complications.
Although the presentation of unilateral sinonasal pathology in ENT practice is common there are only a few publications in the literature [3] [4] [5] . We performed a retrospective review of cases of unilateral nasal masses in our institute, to analyse the presenting complaints, radiological findings and histopathological diagnosis.
Materials and Methods
A retrospective review of all cases of unilateral nasal mass were analysed from Jan 09 to Jan 10 at a tertiary care hospital. As per the departmental protocol all patients of unilateral sinonasal symptoms were assessed by detailed history followed by complete otolaryngological examination including detailed nasal examination by anterior and posterior rhinoscopy and diagnostic nasal endoscopy. The patients with unilateral nasal mass/polyp were further assessed radiologically by CT scan paranasal sinus. Patients presenting with inflammatory conditions were managed medically and if unresponsive then followed by endoscopic surgical treatment. Neoplastic lesions were treated by endoscopic biopsy followed by definitive management depending on the histopathological diagnosis.
The patients were grouped as per their histopathological diagnosis as inflammatory and neoplastic. The demographic data, presenting symptoms and radiological findings were compared between the two groups.
The data was collected on excel word sheet and analysed statistically. The Chi square test was used to analyse the two groups. The level of significance was P \ 0.05.
Results
The retrospective case review yielded 53 patients of unilateral nasal mass during the period of Jan 09 to Jan 10. There were 29 females and 24 males. The females were of age group 16-68 (mean 32.7) and males were of age group 18-77 (mean 41.2).
Out of the 53 patients, 44 (83.1%) had inflammatory conditions and 9 (16.9%) had neoplastic conditions. Benign nasal polyp was the most common inflammatory condition whereas inverted papilloma was the commonest neoplastic condition (Table 1 ). On analysis of the gender of the patients, 17 (38.7%) were males and 27 (61.3%) females in the inflammatory group as compared to 7 (77.8%) males and 02 (22.2%) females in the neoplastic group. 38 (86.3%) patients were below 50 years of age in the inflammatory group as compared to 5 (55.5%) patients above 50 years of age in the neoplastic group. Neoplastic conditions were significantly commoner in males (P = 0.0315) and in the age group above 50 years (P = 0.0046).
The various symptoms of the patients analysed showed nasal obstruction to be the commonest symptom among both the groups. Epistaxis, facial pain, dental and orbital complaints were found to be significantly higher in neoplastic conditions whereas nasal discharge was higher in inflammatory conditions ( Table 2) .
The CT scan findings revealed sinus opacity, intrasinous densities and presence of high attenuation areas without bony erosions in the inflammatory conditions as compared to sinus opacity with bone expansion and thinning in mucoceles (Fig. 1) . Keratocyst maxilla and inverted papilloma presented with sinus opacity with erosion whereas sclerosis, erosion and extensive soft tissue invasion was observed in the neoplastic lesions. A few cases like mucormycosis, mucopyocele and keratocyst maxilla produced similar findings like bone thinning and erosion similar to neoplastic lesions on CT scan whereas inverted papilloma in the earlier stages were found to be easily mistaken for inflammatory condition on radiology.
Discussion
A patient presenting with unilateral nasal mass poses a clinical challenge on account of the varied differences in underlying etiology. Comprehensive evaluations of patient age, presenting symptoms, nasoendoscopy examination, and computed tomography (CT) findings help in the diagnosis of unilateral sinus disease [6] . The majority of sinonasal pathology are inflammatory with neoplasms accounting for about 3% of all head and neck tumours [7] . Although sinonasal neoplasms are rare they are usually detected at a later stage as in the early stages their subtle symptoms mimic symptoms of inflammatory origin.
Benign unilateral nasal polyp is a condition that primarily affects young adults and children. Larsen et al. [8] in their prospective study on the incidence of unilateral choanal polyps noted that the average age of diagnosis was 27 years. Neoplastic lesions of the nose and sinuses are seen in patients in 5th-7th decade, with a male female ratio of 2:1 and individuals belonging to lower socio-economic group [9] . In our review neoplasms were seen in male patients after the 5th decade and inflammatory condition were common among the young adults.
Patients with unilateral nasal masses present with varied nasal symptoms like nasal obstruction, nasal discharge, epistaxis, hyposmia and headache. The extranasal symptoms are commonly facial pain, dental and orbital symptoms. In our study nasal obstruction was the commonest symptom in both the inflammatory and neoplastic groups. Epistaxis and extranasal symptoms were found to be higher in the neoplastic conditions. Tritt et al. [3] in his study of unilateral nasal polyposis found epistaxis to be a symptom that has significant association with neoplastic pathology. The use of nasal endoscope represents a significant advance in understanding intranasal anatomy and identification of pathology. Unilateral nasal masses may present as single or multiple, pedunculated or sessile polyps or masses. Few conditions are typical in their presentation that a diagnostic nasal endoscopy clinches the diagnosis. Multiple polyps are usually a presentation of the ethmoidal polyps whereas an antrachoanal polyp presents as a single polyp arising from the maxillary sinus passing through the sinus ostia and extending backward towards the choana [10] . The characteristic lesion of rhinosporidiosis is a friable polypoidal vascular mass, pedunculated or sessile with the surface studded with tiny white dots giving it a strawberry appearance [11] . Mucormycosis usually presents with purulent nasal discharge and dark necrotic material due to gangrene of the turbinates [12] . Intranasal lesions of neoplastic conditions may present as typical firm proliferative lesions with destruction of surrounding structures or may mimic inflammatory conditions in their early stages with the presence of polyps on endoscopy. Patients of slow growing conditions like inverted papilloma due to their appearance invariably present with repeated polypectomies done prior to a definitive diagnosis being reached [13] .
CT scan of the paranasal sinus has improved the visualization of the intricate anatomy and has allowed greater accuracy in evaluation of paranasal diseases. The various features on CT scan which were analysed in this review were extent of disease, intrasinous high attenuation areas, bone expansion and thinning, bone erosion and involvement of adjacent tissue. Fungal sinusitis usually presents as a bilateral disease but may present as unilateral sinonasal polyps [14] . They present on CT scan with intrasinous densities as fine punctate lesion in the central part of the sinus due to metabolic deposits of calcium in the mycelia mass [15] (Fig. 2) . Radiodensities of non fungal sinusitis are usually rare, peripheral, within the thickened fibrotic submucosal layer of sinus and present as smooth margined, round or egg shell type [16] . An inverted papilloma on CT scan typically presents as a mass arising from the middle meatus and extending into both the maxillary antrum and nasal cavity. The mass is also seen to enhance heterogeneously, shows areas of high density or calcification and bony deformity and sclerosis of the wall of affected sinus [17, 18] (Fig. 3) . Juvenile nasopharyngeal angiofibromas may manifest as an enhancing unilateral nasal mass showing centrifugal tumor growth from the pterygopalatine fossa on CT scan [19] . Mococeles have the typical radiographic appearance of a fully opacified sinus with evidence of rounded or ovoid expansion and bone erosion. The bony outline becomes more rounded as the bone remodels in response to growing pressure within the sinus cavity [20] . Radiologically all malignant lesions are characterized by soft tissue mass with aggressive bone destruction of the adjacent walls.
In this review benign conditions like mucocele, sinonasal mucormycosis and keratocyst presented with extensive bone destruction and soft tissue involvement giving a picture of a neoplastic condition (Figs. 4 and 5) . A detailed history with evaluation of comorbid conditions followed by diagnostic nasal endoscopy and biopsy was diagnostic.
Inflammatory conditions like acute and chronic CRS, either from bacterial or fungal origin were the commonest histopathological diagnosis in our study. Four cases presented with mucoceles, three frontoethmoid and one maxillary. Mucoceles are frequently seen in the frontoethmoid region [20] but also are seen the maxillary sinus. Maxillary mucoceles are rare with an incidence of 3-10% 
Fig. 1 CT scan findings
Indian J Otolaryngol Head Neck Surg (August 2013) 65(Suppl 2):S199-S204 S201 [21] . They are usually due to septated or compartmentalized sinus or are late sequelae of previous Caldwell Luc or dental surgery [22] . The symptoms are related to their expansion, infection and pressure on surrounding structures.
We had three cases of rhinosporidiosis which have the characteristic oval-shaped sporangia, containing hundreds of endospores on slides from biopsied tissue. Histologically the infected tissue reveals granulomatous reaction, pseudocystic abscesses and fibrosis around the causative organism [23] . One patient presented with unilateral nasal mass with obstruction, discharge and palatal ulcer. On histopathologic examination invasive broad-based nonseptate hyphae with branching at 90°angles were visualized which clinched the diagnosis of sinonasal mucormycosis [24] .
In our review inverted papilloma and squamous cell carcinoma were the commonest benign and malignant neoplasm. Inverted papilloma comprises approximately 4% of all nasal polyps [25] . Its unilateral involvement, along with a lobular surface pattern on endoscopy and typical histological pattern of inversion of papillae is diagnostic of inverted papilloma. Focal hyperostosis or bony strut is the most important CT sign predicting the origin of tumor [26] . The commonest neoplastic conditions of sinonasal cavity is squamous cell carcinoma [27] which present as unilateral nasal masses and can be mistaken in the early stages as a benign nasal polyp. Patients presenting with unilateral facial pain and swelling, bloodstained nasal discharge, dental and orbital symptoms with erosion or destruction of bone on radiology should alert the clinician to rule out neoplastic lesion [3, 17, 28] . We had one case of extranodal non-Hodgkin's lymphoma which presented as a case of unilateral nasal obstruction with extension into the orbit and cheek. The head and neck region is one of the most common sites of extranodal non-Hodgkin's lymphoma, but it is an infrequent tumor at the paranasal sinuses site, representing no more than 5.8-8% of the entire malignant tumours in this localization and 0.3-2% of all extranodal lymphomas [29] . It is characterized by bulky local disease, and a propensity for central nervous system spread. Most of these tumors are asymptomatic in the early stages and are diagnosed only after invasion of adjacent structures with local bone destruction.
Conclusion
Neoplastic lesions of nose and paranasal sinus are one of the most challenging conditions that otolaryngologists have to diagnose and treat. The difficulty in early diagnosis is because lesions of paranasal sinus develop in a closed anatomic space not causing symptoms in the early stages and symptoms become evident only in late stages when they expand toward the nasal cavity or nasopharynx with bony destruction and complications. Favourable outcomes depend on an early diagnosis and appropriate management. In our review epistaxis and extranasal symptoms like facial pain, dental and orbital complaints were found to be higher in the neoplastic conditions. The presence of extensive soft tissue involvement and bony destruction on CT scan should raise the suspicion of a possible neoplastic lesion. Nasal endoscopy with biopsy remains the gold standard for diagnosis. The clinician must be aware of the varied presentations with different aetiologies and accordingly maintain a high index of suspicion to rule out a neoplastic aetiology in all cases of unilateral nasal mass. 
